Birds are the most conspicuous and significant component of freshwater wetland ecosystem. Presence or absence of birds may indicate the ecological conditions of the wetland area. The objectives of this study were to determine bird species abundance and their relationship with microclimate and habitat variables. Distance sampling point count method was applied for determining species abundance and multiple regressions was used for finding relationship between bird species abundance, microclimate and habitat variables. Bird species were monitored during November, 2007 to January, 2009. A total of 8728 individual birds comprising 89 species and 38 families were detected. Marsh Swamp was swarmed by 84 species (69.8%) followed open water body by 55 species (17.7%) and lotus swamp by 57 species (12.6%). Purple swamphen Porphyrio porphyrio (9.1% of all detections) was the most abundant bird species of marsh swamp, lesser whistling duck-Dendrocygna javanica (2.3%) was dominant species of open water body and pink-necked green pigeon-Treron vernans (1.7%) was most common species of lotus swamp. Results revealed that the habitat characteristics such as vegetation composition (i.e. emergent and submerged vegetations, grasses, shrubs, and trees), vegetation structures (tree diameter and height) and microclimate variables (temperature, relative humidity and light intensity) were the key factors that influenced the distribution, diversity and density of the wetland bird species. This study also revealed that the wetland bird species have adapted a fairly unique set of microhabitat and microclimate conditions.
Introduction
Wetlands are characterized by shallow water overlying waterlogged soil, interspersed submerged and emergent vegetation [1] [2] [3] . Wetlands are the most productive ecosystems due to their habitat diversity, great productivity, and diverse attributes including a distinctive avifauna. During the past century, wetland areas have been reduced by more than 50% globally, and their destruction will likely continue [4] [5] [6] . The gradual loss and degradation of wetlands due to development [7] and pollution [8] have also been adversely affected wetland bird species [9] [10] [11] .
Birds are an important component of biotic community of wetland ecosystems [12] . They respond quickly to changing in habitat [13, 14] . Thus, birds are good bioindicators of wetland habitat quality, productivity, and stability. Birds often have correlation with their habitats [15] and have also been used as surrogates for assessing the impact of habitat changes [16, 17] . Monitoring the species abundance, habitat preference, and correlationship between species abundance and habitat provides basic information for determining factors causing population fluctuation of bird species [18] . Subsequently, the information helps in conservation and management of threatened and endangered species [19] . Long-term avian monitoring identifies the bird species that decline due to habitat loss or degradation. Similarly, the assessment of vegetation composition and structure is a useful tool to examine and understand the habitat characteristics and impacts of disturbance or alteration of habitats on the avian species. The alteration in wetland habitats may cause changes in avian abundance and diversity [20] .
International Journal of Zoology Distance sampling point count method is widely used to examine the avian species abundance in different habitats and the association of bird species with habitats characteristics and microclimates [21] [22] [23] . This method involves the visual and auditory detection of birds within fixed-or variable-radius plots [24] . The relative abundance of bird species is often associated with vegetation community and food resources and positively correlated with habitat structural complexity [25, 26] .
Malaysia is blessed with extensive wetland areas, that is, 3.5 to 4.0 million ha or 10.0% of the total land area. This total wetland area is divided into marshes, nipa swamps, mangrove, mudflats, freshwater swamps, peat swamp forests, lakes, rivers, sandy beaches, and rocky shore. Information about relative abundance of birds, habitat preference, and association with habitat characteristics and microclimate variables for various wetlands is lacking [27] . Long-term population trends of wetland birds, habitat and microclimate characteristics, as well as correlationship between wetland bird species and habitat characteristics have not been studied. In fact, very little is known on the ecological roles of bird species in relation to habitat and habitat disturbances. Hence, it is important to determine the relative abundance, habitat preference, and correlationship of bird species between habitat characteristics and microclimate variables.
Materials and Methods

Study Site.
Paya Indah (a Malay translation of "beautiful swamp") Wetland Reserve encompasses 3050 ha of lands, out of which 450 ha are under the administrative control of the Department of Wildlife and National Parks, Peninsular Malaysia. Presently study area is located within the quadrant of 101
• 10 to 101
• 50 longitude and 2 • 50 and 3
• 00 latitude ( Figure 1) . A distinctive feature of this natural wetland area is that it comprises of three major habitats, that is, marsh swamp, lotus swamp and open water body that may vary due to heterogeneity of the existing vegetation composition, vegetation structure, hydrology, and productivity and represent specific environmental features that satisfy the biological needs of wetland bird species.
Marsh Swamp.
Marsh swamp was shallow water dominated by lush growths of aquatic vegetation such as sedges, reeds, rushes, and grasses. The plants grow with their stems partly in and partly out of the water. About 85% of the total marsh swamp areas are covered with water, while 15% are terrestrial [28] (40 stations) , to avoid double counting of the same birds at more than one station. The birds were counted 15 consecutive times at a monthly interval for each station in order to obtain reliable estimates and reduce bias. The survey was conducted early in the morning from 0730 to 1100 hrs. Birds were counted at each station for 10 minutes following Gutzwiller [29] , Jimenez [30] , Lee and Marsden [31] , and Zakaria et al. [28] . During each count, all bird species and individuals seen or heard were recorded. Flushed birds were also recorded, and their known original positions were included in the analysis. However, flying birds were not recorded due to unknown original position. The methodology was used as described by Bibby et al. [32] , Buckland et al. [33] , Aborn [34] and Nadeau et al. [35] .
Vegetation Assessment.
The vegetation variables were sampled in three habitats using the quadrat method (10 m × 10 m) simultaneously at the sites where birds were counted. This method is one of the most commonly used and accepted methods to survey vegetation in a variety of habitats [8, 36, 37] . A total of 120 quadrant plots were sampled for vegetation structure within the consistency of the point count stations. In each sample plot, soil cover percent (i.e., the proportion of soil surface covered with vegetation and bare one %), species richness (i.e., the number of plant species), vegetation type (i.e., trees, shrubs, grasses, emerged and submerged vegetation, sedges, reeds, ferns, and herbs), vegetation height (i.e., meters), vegetation diameter (i.e., centimetres), and microclimate, such as temperature, relative humidity, and light intensity, were recorded. The soil cover, proportion of shrubs, grasses, emerged and submerged vegetation, sedges, reeds, ferns, and herbs were recorded using the visual estimation while the temperature and relative humidity were recorded using psychrometer. In addition, light intensity was recorded using the LUX meter. The methodology was according to Isacch et al. [38] .
Plant samples were brought from the field and processed for plant pressure. The pressed plant samples were kept in the oven for drying for one week. Plants were identified using field guides and cross-checked with the samples kept in the Herbarium of the Faculty of Forestry, Universiti Putra Malaysia, Malaysia.
2.7.
Analysis. The relative abundance (%) of bird species was estimated using the following expression: n/N × 100 [28] , where n is the number of a particular bird species and N is the total observations detected for all species. The correlationship of birds, microclimate variables, and habitat characteristics was determined using multiple regressions of Constrained Redundancy Ordination (RDA) of canonical correspondence analysis (CCA) Software Version 4.5 by Ter Braak and Smilauer [39] in order to understand the variable factors that influenced distribution of bird species in the study area. Canonical correlation analysis (CCA) is a way to determine the linear relationship between two multidimensional variables. It has two bases, in which the correlation matrix between the variables is diagonal and the correlations on the diagonal are maximized. The advantage of canonical International Journal of Zoology correlation is that, it is invariant with respect to affine transformations of the variables.
Let
The sample means µ and sample covariance matrix Σ are defined as
The relative abundance data was used for correlation analysis of three habitats instead of the density data. The relative abundance data was used firstly to maximize the correlation of most bird species with microclimate variables and habitat characteristics. Secondly, most of the bird species in each habitat had very low detections (<5 individuals).
Results
During the study period, a total of 8728 individual birds, comprising of 89 species and 38 families, were recorded.
Relative Abundance of Birds in Marsh Swamp.
In Marsh Swamp, a total of 6,086 bird observations, that is, 69.7% of all detections, were recorded. The birds belong to 84 species and 37 families. Three species, purple swamphen-Porphyrio porphyrio (9.1% of all detections), yellow-vented bulbul-Pycnonotus goiavier (7.9%), and pink-necked green pigeon-Treron vernans (7.0%) count showed the highest relative abundance. On the contrary, nine bird species, ashy drongo-Dicrurus leucophaeus, black baza-Aviceda leuphotes, blue-breasted quail-Coturnix chinensis, house crowCorvus splendens, inornate warbler-Phylloscopus inornatus, little spiderhunter-Arachnothera longirostra, pheasant-tailed jacana-Hydrophasianus chirurgus, rusty-rumped warblerLocustella certhiola, and speckled piculet-Picumnus innominatus showed the least relative abundance, observed only once (0.01% each) in the wetland reserve (Table 1) .
Relative Abundance of Birds in Lotus Swamp
Habitat. A total of 1,097 bird observations (12.6%) were recorded in Lotus Swamp. The birds belong to 57 species and 30 families. Pink-necked green Pigeon-Treron vernans (1.7%), yellowvented bulbul-Pycnonotus goiavier and peaceful doveGeopelia striata (1.2% each) were the three most common birds in the lotus swamp habitat. Whereas, 12 bird species, Richard's Pipit-Anthus richardi, oriental reed warbler-Acrocephalus orientalis, olive-backed sunbird-Nectarinia jugularis, cotton pygmy goose-Nettapus coromandelianus, little green pigeon-Treron olax, barred button quail-Turnix suscitator, water cock-Gallicerx cinerea, common kingfisherAlcedo atthis, long-tailed shrike-Lanius schach, little spiderhunter-Arachnothera longirostra, rusty-rumped warblerLocustella certhiola, copper-throated sunbird-Nectarinia calcostetha and thick-billed green pigeon-Treron curvirostra, were the least common in lotus swamp habitat, recorded only once (0.01% each) ( Table 1) .
Relative Abundance of Birds in Open Water
Body. In open water body habitat a total of 1,545 bird observations (17.7%) of all detections were recorded that belong to 55 bird species and 33 families. The results indicated that lesser whistling duck-Dendrocygna javanica (2.3%), blue-tailed bee-eater-Merops philippinus (1.6%) and yellow-vented bulbul-Pycnonotus goiavier (1.5%) were the three most dominant bird species. In contrast, eight bird species, Eurasian tree sparrow-Passer montanus, grey heron-Ardea cinerea, oriental reed warbler-Acrocephalus orientalis, Schrenck's bittern-Ixobrychus eurhythmus, mangrove whistlerPachycephala grisola, Savanna nightjar-Caprimulgus affinis, large-tailed nightjar-Caprimulgus macrurus, and black baza-Aviceda leuphotes, were the rarest birds, recorded only once (0.01% each) ( Table 1) .
Microclimate and Habitat Variables of Marsh Swamp.
Microclimate data indicated that the marsh swamp had 28.1
• C mean temperature (25-31
• C), 95.3% mean relative humidity (89-97%), and mean 233.65 Lux light intensity (16-520 Lux). The habitat variables showed that marsh swamp area was covered by emergent vegetation (59.1%), submerged vegetation (13.6%), grasses (4.8%), and shrubs (3.7%), while 18.7% of the land was barren. In addition, 67 tree species were recorded along the lake edges in the marsh swamp area (Table 2) .
Microclimate and Habitat Variables of Lotus Swamp.
The lotus swamp had 27.5
• C mean temperature (26) (27) (28) (29) (30) • C), 96.4% mean relative humidity (94-97%), and mean 260.60 Lux light intensity (150-362 Lux). On the other hand, the habitat variables indicated that 77.0% of the lotus swamp habitat was covered with vegetation, that is, emergent vegetation (55.4%), submerged vegetation (15.4%), grasses (5.0%), and shrubs (1.2%). In addition, 23.0% of the area was bare land and walking paths. There were 17 tree species in the lotus swamp habitat (Table 2 ).
Microclimate and Microhabitat Variables of Open Water
Body. Microclimate data indicated that the open water body habitat had 28.5
• C mean temperature (26.5-30
• C), 95.5% mean relative humidity (94-97%), and mean 438. 16 Lux light intensity (351-517 Lux). Microhabitat variables showed 76.7% of the area was covered with vegetation, while the rest was dry land area including walking paths. Out of 76.7% of the total vegetated area, 61.5% was dominated by submerged vegetation, 30.8% by emergent vegetation, 4.5% by grasses, and 3.2% by shrubs. Besides, there were six tree species in open water body (Table 2) .
Correlation of Birds, Microclimate, and Microhabitat in Marsh
Swamp. The RDA ordination biplot diagram of marsh swamp habitat indicated that cotton pygmy geese and lesser whistling ducks had a strong association with the submerged vegetation. In addition, white-browed crakes, yellow bitterns, purple herons also showed a positive correlationship with the submerged vegetation. Schrenck's bitterns, common moorhens, purple swamphens, black-headed munias and white-headed munias indicated strong positive association with the emergent vegetation, while oriental reed warblers, baya weavers, grey herons, yellow-bellied prinias and cinnamon bitterns showed a close association with the emergent vegetation and trees. Furthermore, rufous-tailed tailorbirds, plaintive cuckoos, blue-throated bee-eaters, lesser coucals, common flamebacks, brown-throated sunbirds and orangebreasted green pigeons showed a close relationship with the humid areas dominated by trees having the diameter of 16-30 cm and the height of <10 m. Oriental magpie robins, white-breasted waterhens, Richard's pipits, red junglefowl, barred button quails, yellow-vented bulbuls and spotted doves indicated strong association with the grassy areas. Moreover, pink-necked green pigeons, jungle mynas, blacknaped orioles, orange-breasted Green Pigeons and Whitevented Mynas showed a strong relationship with the shrubs. Pintail Snipes, common ioras, pied trillers, common tailorbirds and pied fantails also showed a close relationship with light intensity, while blue-tailed bee-eaters, white-throated kingfishers, philippine glossy starlings, ashy tailorbirds, and green ioras indicated an association with the densely vegetated areas (Figure 2 ).
Correlation of Birds, Microclimate, and Microhabitat in
Lotus Swamp. The ordination biplot diagram of lotus swamp habitat showed that red-wattled lapwings and white-vented mynas had high relationship with temperature. Notably, blue-tailed bee-eaters, orange-breasted green pigeons, pacific swallows, plaintive cuckoos, yellow-bellied prinias and pinknecked green pigeons showed a strong association with the trees (having height 11-20 m), shrubs and also light intensity. In addition, common flamebacks, black-naped orioles, spotted doves and brown shrikes also showed a positive relationship with the shrubs and trees. Blue-throated beeeaters, oriental magpie robins, eurasian tree sparrows, whitethroated kingfishers and peaceful doves indicated a significant correlationship with the trees having the diameter <15 cm and the height <10 m. Pied fantails and yellowvented bulbuls also had a strong relationship with relative humidity and vegetation cover greater than 75%. Additionally, white-breasted waterhens, white-browed crakes, purple swamphens and pheasant-tailed jacanas were highly correlated with the emergent vegetation. Red junglefowl, baya weavers, scaly-breasted munias, grey herons, and jungle mynas had a close relationship with the area dominated by grasses (Figure 3 ).
Correlationship of Birds, Microclimate, and Microhabitat in Open Water
Body. The RDA biplot diagram of the open water body habitat revealed that purple swamphens, purple herons, yellow bitterns, cinnamon bitterns and yellow-bellied prinias had a strong association with the emergent vegetated areas having cover of 25-50%. In addition, common moorhens and yellow-bellied prinias had an association with the emergent vegetation and grasses. Meanwhile, scalybreasted munias, peaceful doves, oriental magpie robins, spotted doves, Richard's pipits, lesser coucals, brown shrikes and common mynas were also highly related with the grasses. Cotton pygmy geese, little grebes and lesser whistling ducks indicated a close relationship with the submerged vegetation, light intensity and temperature. On the other hand, pied fantails, pink-necked green pigeons and yellow-vented bulbuls highlighted a strong association with the shrubs. Baya Table 2 ). The biplot of axes 1 and 2 is presented; the orientation of each variable in relation to each of these axes is presented by an arrow, the length of which indicates the degree of correlation with those axes.
weavers, blue-tailed Bee-eaters, pied trillers, red junglefowl and green ioras showed a close link with the trees (having diameter of 16-30 cm and the height of 11-20 m), and the vegetation cover of 51-75%. Jungle mynas, large-billed crows, white-vented mynas, Philippine glossy starlings, and black-naped orioles indicated a strong association with the humid area dominated by trees having the diameter of <15 cm and the height of <10 m (Figure 4 ).
Discussions
It is necessary to integrate spatial distribution with species characteristics in the analysis of factors responsible for distribution of bird species in wetlands. About 40% of the lakes at the Paya Indah Wetland Reserve are open water bodies, dominated by submerged and floating vegetation such as pond weeds (Potamogeton sp.), water milfoils (Myriophyllum sp.), bladderworts (Utricularia sp.), rushes (Scirpus sp), coontails (Ceratophyllum sp.), and waterweeds or hydrillas (Hydrilla sp.). Water level changed from time to time mainly depending on the rainfall pattern. The ratio between the emergent vegetation and open water (40 : 60) was also the key factor that influenced the distribution of waterbirds in the wetland area. About 60% of the water bodies were densely covered by emergent vegetation, such as water chestnuts, marsh sedges, water lilies, water-milfoils, bulrushes and phragmites. The emergent vegetation was an important habitat for the swamphens, moorhens, crakes, herons, and bitterns. These waterbird species used the emergent vegetation for different purposes, such as hunting, perching, and escape cover.
Previously, several studies have demonstrated an association between bird species distribution and wetland habitats [40, 41] . Recently, attention has been given on habitat interaction especially to examine the difference in habitat use among the coexisting species [42] [43] [44] . In this study, the results obtained using the canonical correspondence analysis highlighted that the plant species (e.g., emergent vegetation, submerged vegetation, grasses, shrubs, and trees composition), vegetation structures (e.g., diameter and height), and climatic variables (e.g., temperature, relative humidity, and light intensity) were the main factors that influenced the distribution of waterbirds and terrestrial birds in the wetland reserve. The results also indicated that each species had adapted a fairly unique set of microhabitat and microclimate conditions. For instance, the lesser whistling ducks used the water body habitat dominated by submerged vegetation for foraging and loafing on dead trees and reed beds of the emergent vegetation along the edges. They preferred to forage in the morning, and, when the temperature rose, their activity turned to loafing. Similarly, the purple swamphens Table 2 ). The biplot of axes 1 and 2 is presented; the orientation of each variable in relation to each of these axes is presented by an arrow, the length of which indicates the degree of correlation with those axes.
preferred to use the marsh swamp habitat dominated by emergent vegetation. This revealed that the microhabitat and microclimate selection might vary from species to species. The results further showed that the waterbirds, for instance, the ducks, geese, and grebes, had a strong correlationship with the submerged vegetation, temperature, and light intensity. This might be due to greater abundance and higher diversity of macroinvertebrates and fish. The macroinvertebrates of the Paya Indah Wetland Reserve consisted of snails, arachnids, insect larvae, and crustaceans. The higher abundance and richness of macro-invertebrates and fish occurred in the submerged vegetation [45] [46] [47] . Apparently, relative abundance of ducks and geese was strongly related to the domination of submerged vegetation in open water bodies, and they preferred to forage in submerged vegetation for food items [48] [49] [50] [51] . The submerged vegetation supported the complex trophic structure in the wetland [52] , and it was an important source of food for invertebrates such as insects, isopods, decapods, crustaceans, and molluscs, as well as fish and birds [53] [54] [55] .
Anatidae avoided the dense emergent vegetation and preferred submerged vegetation instead because this vegetative cover potentially restricted the movement and foraging efficiency of the birds in the study area. Such types of finding also have been reported by Van Rees-Siewert and Dinsmore [56] , King and Wrubleski [57] and Benoit and Askins [58] . Dense vegetation might interfere with the movement and foraging efficiency of the waterbirds. The swamphens, bitterns, moorhens, jacanas, herons, crakes, warblers, prinias and munias showed a positive association with the emergent vegetation in the wetland area. This might be due to diverse food resources occuring in emergent vegetation (e.g., amphibians, fish, and aquatic invertebrates, such as snails, insects larvae, crustaceans, and aquatic annelids), refuge from predators and potential nursery sites for their chicks. The vegetation with moderate to low structure offered suitable foraging opportunities particularly for the herons, bitterns, swamphens, and crakes in the study area. This might also be due assigned to the richness and abundance of aquatic invertebrates, amphibians, and fish in the emergent vegetation.
Additionally, the swamphens, moorhens, and crakes were observed using the dense stands of emergent vegetation [59, 60] . This was because the dense emergent vegetation provided a hiding cover from predator's visual detection [61] . Apparently, the herons, bitterns, and egrets also selected the emergent vegetation with shallow water for their foraging activity [62] . Needless to say, herons and egrets have long bills and stalks that enable them to submerge for prey while wading in shallow water [63] and capturing their prey by doing a direct head movement [64, 65] .
The results showed that the terrestrial birds, such as the minivets, tailorbirds, kites, bee-eaters, and crows, were strongly associated with the trees in the study area. This Table 2 ). The biplot of axes 1 and 2 is presented; the orientation of each variable in relation to each of these axes is presented by an arrow, the length of which indicates the degree of correlation with those axes.
might be due to the trees that attracted diverse insects and provided suitable foraging surfaces, shelters, and nesting sites for the bird species. Moreover, the weavers, munias, cuckoos, coucals, lapwings, snipes, and waterhens showed a positive correlationship with the emergent vegetation, grasses, relative humidity, temperature, and ground vegetation cover. The grasses provided a variety of flowers and seeds that attracted the insects, whereby the seeds and insects were the main sources of energy for these bird species. The bee-eaters, fantails, dollar birds, mynas, sparrows, kingfishers, orioles, pigeons, starlings, bulbuls, and trillers indicated a strong relationship with the shrubs, trees, relative humidity, light intensity, and ground vegetation cover in the wetland reserve. The reason was that these birds preferred different microhabitats like the marsh swamp, lotus swamp, open water body, dryland and patches of shrubs, and microclimate, such as the temperature, humidity, and light intensity. The shrubs and trees provided a diversity of flowers and fruits that attracted a wide array of insects. The berries and insects were the main food resources for these birds. In addition, the shrubs and trees provided hiding covers from predators and inclement weather and suitable nesting sites for them.
The robins, doves, junglefowl, coucals, pipits, munias, shrikes, quails, and mynas indicated a strong association with the grasses, shrubs, trees, relative humidity, light intensity, and ground vegetation. The variety of vegetation [66] , vertical zonation of shrubs and tree vegetation [67] , structural characteristics of vegetation such as diameter and height, distribution of trees [68] , food, and nutrients [69] , and amount of ground cover [70] were identified as important factors that directly and indirectly influenced the occurrence and distribution of the birds in the wetland reserve.
The vegetation structure and floristic composition were the key factors that affected the habitat selection of the birds and indicated where and how the birds used the resources [71, 72] . Microclimatic factors such as the temperature, rainfall, relative humidity, and microhabitat factors, for instance, vegetation cover, had played important roles in the distribution of prey and bird species in the wetland ecosystem [73, 74] . The light intensity and temperature affects on foraging behaviour, species dispersal and habitat selection, reproduction, and timing of breeding season of avian species. Birds may respond directly to microclimate changes or indirectly to changes in food or cover resulting from microclimate changes [75] . Karr and Freemark [76] suggested the importance of microclimate as a factor in determining avian "physiological comfort." Extremes in microclimate may have adverse effects on birds and their reproductive fitness [77] [78] [79] . Feeding in open areas where the incoming solar radiation and air temperature are greater than the adjacent vegetated area [80] energetically reduces foraging costs [81] . In addition, other factors such as the weather (rainfall), social interactions [82, 83] , and predators also played important 12 International Journal of Zoology International Journal of Zoology roles in the distribution and habitat use of the wetland birds in the study area [28, 84, 85] . Overall, the results of the constrained redundancy ordination analysis indicated that the relationship between the birds and habitats was shaped by microhabitat factors such as ground cover (i.e., the proportion of soil covered with vegetation), plant species richness (i.e., the number of plant species), vegetation type (i.e., trees, shrubs, grasses, emerged and submerged vegetation, sedges, reeds, ferns, and herbs), vegetation structure (i.e., vegetation height and diameter), and microclimate factors (i.e., temperature, humidity, and light intensity). These factors influenced on the distribution, diversity and density, of avian species in the study area.
Besides, other factors, for instance, water quality, such as the water of the some part of lakes was too blackish colour; no bird was observed to use that area. In contrast, nearby other lake having clear water with bluish colour many birds were observed to utilize that area and food resources such as fruiting trees, that is, Ficus, Syzygium, Fragraea, Glabra, and Cinnamons. During fruiting season, these trees abundantly preferred by fruit-eating birds such as bulbuls, starlings, pigeons, and orioles. In addition, such purple swamphen fly from edge to deep water to pluck sink fruit of water lily and bring it to dry place to eat and shelters from harsh weather conditions and predators for example, due to emergence of western marsh harrier, and also during raining bittern, moorhens, and swamphen hided into reed beds and pigeons and doves fly away from foraging sites to dense shrubs and trees to get shelter. These sightings showed that water quality, food resources, and shelter played major roles in the distribution of birds in the study area.
Conclusion
Marsh swamp was heavily used by wetland bird species (69.7%) as compared to open water body and lotus swamp. Results revealed that wetland bird species have adapted a fairly unique set of microhabitat characteristics such as vegetation composition and vegetation structures, and microclimate variables are key factors that influenced the species abundance, distribution, and diversity.
Appendices
A.
See Table 3 .
B.
(a) Microclimate Variables. Tem: temperature, RH: relative humidity, LUX: light intensity.
